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What We Were Asked to Do
OVERARCHING TASKS

• Assess progress from 2007

• Develop a prioritized list of top-
level science and application 
objectives for 2017-2027

• Identify gaps and opportunities in 
the programs of record at NASA, 
NOAA, and USGS

• Recommend approaches to 
facilitate the development of a 
robust, resilient, and 
appropriately balanced U.S. 
program of Earth observations 
from space

GENERAL & AGENCY-SPECIFIC TASKS

• Cross-Agency
- Enabling activities
- Partnerships & synergies

• NASA
- Program balance and scope
- Ventures flight element
- Decision principles and 

measurement continuity

• NOAA and USGS
- Non-traditional observation sources
- On-ramp of scientific advances
- Research-to-operations
- Technology replacement/infusion



Quick Summary: Recommendations
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VISION & STRATEGY

“Thriving on our 
Changing Planet”

SCIENCE & APPLICATIONS

Address 35 key science/applications questions, from 
among hundreds suggested.  Those with objectives 
prioritized as most important fell into six categories:
• Coupling of the Water and Energy Cycles
• Ecosystem Change
• Extending & Improving Weather and Air Quality Forecasts
• Sea Level Rise
• Reducing Climate Uncertainty & Informing Societal Response
• Surface Dynamics, Geological Hazards and Disasters

OBSERVATIONS

Augment the Program of Record with eight priority 
observables:
• Five that are specified to be implemented: 

• Aerosols
• Clouds, Convection, & Precipitation
• Mass Change
• Surface Biology & Geology
• Surface Deformation & Change

• Three others to be selected competitively from among seven candidates
• Structure new NASA mission program elements to accomplish this
• Methods for new NASA capabilities to be leveraged by NOAA and USGS

PROGRAMMATICS

• CROSS-AGENCY
• NASA

• Flight
• Technology
• Applications

• NOAA
• USGS

1

2

3 4



Program of Record. 
The series of existing or 
previously planned 
observations, which should be 
completed as planned. 
Execution of the ESAS 2017 
recommendation requires that 
the total cost to NASA of the 
Program of Record flight 
missions from FY18-FY27 be 
capped at $3.6B.
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• Designated. A new program element for ESAS-designated 
cost-capped medium- and large-size missions to address 
observables essential to the overall program and that are 
outside the scope of other opportunities in many cases.  Can 
be competed, at NASA discretion. 

• Earth System Explorer. A new program element involving 
competitive opportunities for medium-size instruments and 
missions serving specified ESAS-priority observations. 
Promotes competition among priorities.

• Incubation.  A new program element, focused on investment 
for priority observation opportunities needing advancement 
prior to cost-effective implementation, including an Innovation 
Fund to respond to emerging needs. Investment in innovation 
for the future. 

• Venture.  Earth Venture program element, as recommended 
in ESAS 2007 with the addition of a new Venture-Continuity 
component to provide opportunity for low-cost sustained 
observations. 

Recommended NASA Flight Program Elements
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Recommended NASA Priorities: Designated



Recommended NASA Priorities: Explorer
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Recommended NASA Priorities: Incubation/Other
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Innovation
• Tension between ensuring the achievement of critical objectives, 

and innovation in the program – all within a short decade
• Innovation achieved programmatically through the Earth System 

Explorer element
• Allows pressure of competition to promote innovative approaches to 

achieving science objectives

• Infusion of resources into Incubation element for developing 
needed capabilities for beyond the next decade

• Opportunity to innovate in Earth Venture, in particular Venture-
Continuity

The recommended sustained Incubation program will make possible development of 
capabilities that are difficult to achieve through one-off competitive calls, something long 
sought by managers of Earth observation programs at NASA, NOAA, and the USGS.



Programmatics - NASA
Rec 4.6 Apply decision rules (included) to maintain 

programmatic balance (programmatic 
balance was a high priority)

Rec 4.7 Small scope changes to applications & 
technology programs

Rec 4.8 Reevaluate Ventures structure at mid-term

Rec 3.3 Avoiding cost growth is critical to 
program’s success (capability and reliability 
are where the flexibility must be found)
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For each Targeted Observable in the Incubation program 
element, a coordinated program of strategic investments in 
technology, research, modeling, or data system 
development would be developed by NASA toward 
maturing the overall measurement concepts.



NASA Earth Science at the Decadal 
Midterm:
Progress and Opportunity
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NASA Earth Science Division’s Decadal 
Strategy:
• Meet our Program of Record commitments 

to advance flight, research, applications and 
technology

• Implement next-generation capability to 
meet the Designated Observables and 
Explorers

• Position NASA Earth Science to maximize 
science and societal benefit

Public presentation to Midterm Committee by NASA Earth Science Division Director Karen St. Germain on September 28, 2023 



Maturation of instrument technology, measurements, and mission concepts to address high-priority 
Planetary Boundary Layer (PBL) and Surface Topography and Vegetation (STV) science (for 2027-2037)

• ROSES-19 Solicitation resulted in PBL and STV study teams and foundational study papers
• ROSES-21 Solicitation 35 selections awarded in FY22

• science; technology development; OSSE’s
• PBL/STV Incubation Team (IT) science/technology co-leads

• DSI leverages relevant awards in IIP, AIST, ACT, and FINESST
• PBL field campaign – CPEX-CV (Cabo Verde) Sept 2022
• STV field campaign – AfriSAR-2 (Ghana, Nigeria, Gabon,
 Sao Tome, DRC, Tanzania, and Mozambique) Q4 2023 – Q2 2024
• Upcoming activities

• PBL Community Meeting, Washington, DC, Oct. 2-3, 2023
• STV Community Meeting, Pasadena, CA, Nov. 14-15, 2023
• The next DSI solicitation is expected in Q3 FY24

    https://esto.nasa.gov/incubation/
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Decadal Survey Incubation Program: Accomplishments

DSI-21 Selection 
Distribution

PBL STV

Science 12 13
OSSE 1 2

Technology 3 3
IT Co-Lead 1 -

Totals 17 18



Water and Energy in 
the Atmosphere

Particles in the
Atmosphere

Large-scale Mass
Redistribution

AEROSOLS

CLOUDS, CONVECTION
AND PRECIPITATION

MASS CHANGE

SURFACE BIOLOGY
AND GEOLOGY

SURFACE DEFORMATION
AND CHANGE

Earth Surface & 
Ecosystems

Earth Surface Dynamics

INTERCONNECTED
CORE MISSIONS
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Met by NISAR launch in 2024

AOS-Storm and
AOS-Sky

Designated Observables now in Mission Formulation

$3.5B total investment for first four ESO missions



ESO Core Missions
• Successfully completed Mission Concept Reviews Summer 2022

• Missions passed KDP-A and now in Formulation

• ESO Independent Review Board, July-October 2022

• IRB report and NASA response posted at nasa.gov/reports

• AOS-Storm and AOS-Sky have Phase A trade studies under way

• SDC will remain in extended study phase to take advantage of NISAR mission

AOS-Storm
AOS-Sky

MCR: May 2022
KPD-A: Jan 2023

SBG
MCR: June 2022
KDP-A: Nov 2022

GRACE-C
MCR: Jun 2022

KDP-B: Sept 2023

SDC
Remaining in 

Extended Study 
Phase

AOS- Atmosphere Observing System    SBG- Surface Biology and Geology  GRACE-D = Mass Change  SDC- Surface Deformation and Change

KDP – Key Decision PointsMCR – Mission Concept Review



• Final Announcement of Opportunity 
(AO) released on May 2, 2023 

• AO closed August 2, 2023

• Step 1 selection anticipated Q3 FY24

• PI-Managed Mission Cost (PIMMC) 
cap of $310M (FY24 $)

• NASA will provide launch vehicle 
services 

• Two-step selection process 

Earth System 
Explorers (ESE)

• New Earth System Explorers Program Office established at GSFC; SRR/SDR completed 
in March 2023 and KDP-I in June 2023
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Landsat Next
Landsat Next mission is a constellation of 
three identical satellites, approximately 
equally distributed in orbit
• ≤ 9 day global land revisit frequency
• 26 spectral bands (21 VSWIR; 5 TIR)
• Target Launch Readiness Date: November 

2030

Status and next steps:
• Held KDP-A Program Management Council 

on Nov. 2
• Landsat Instrument Suite proposals 

currently under evaluation with award 
planned in spring of 2024. 



Earth System Observatory (ESO) Independent Review Board (IRB) 
Final Report
https://www.nasa.gov/wpcontent/uploads/2022/11/eso_irb_documents.pdf

Summary Presentation
to ESAS 2017 Midterm
review Committee
(Subset of the 
Final IRB Report)

September 27, 2023

https://www.nasa.gov/wpcontent/uploads/2022/11/eso_irb_documents.pdf
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• Liens from last decade into this one are substantial
• Very little flexibility to absorb funding challenges until mid decade
• Committee sought to keep liens lower on next decade

• Allows more flexibility for next decadal survey
• Some carry over of programs into subsequent decade is required

NASA Budget Compliance
Designated 
Two <$800 million FY2018
One <$650 million
One <$500 million
One <$300 million

Explorer
Three  <$350 million

Venture- Continuity
Two <$150 million

Incubation
$20 million/year

All costs 
exceeded
 
Missions 
delayed

Mission 
numbers 
reduced
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Accumulating Budget Challenges: 
Reduced Buying Power

23

Factor Impact (approx.)
DS Budget growth 
assumptions

$1.74B

DS Landsat Next Budget 
assumptions

$450M

COVID-19 $300M
Tech challenges $250M
Cost estimate optimism 
& record inflation

$500M

Total impact $3.2B
Melting on Humboldt Glacier NASA Earth Observatory 
images by Wanmei Liang, using Landsat data from 
the U.S. Geological Survey.

Public presentation to Midterm Committee by NASA Earth Science Division Director Karen St. Germain on September 28, 2023 

https://earthobservatory.nasa.gov/about/wanmei-liang
http://earthexplorer.usgs.gov/


Midterm Review of the 2017 Decadal Survey

7 Tasks assigned to committee, including…
Assess the degree to which the programs of NASA, NOAA and the USGS 
address the strategies, goals, and priorities outlined in the 2017 decadal 
survey… 
Recommend actions that could be taken to optimize the full breadth of 
NASA's Earth science programs during the remaining decadal interval. 
Recommend any actions that NASA, NOAA and the USGS should 
undertake to prepare for the next decadal survey, including information, 
observables, pathfinders, or technology. 
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https://drive.google.com/drive/folders/1ttHvpxP5wzq_QL8-1dn77ouz-weuopgU?usp=drive_link
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Aersols ( AOS Sky and Storm) + Clouds/Convection/Precip   2028 and 2030        2 Billion
Mass Change Grace-C (continuity)      2028  >500 million
Surface Bio and Geo (TIR and VSWIR)     2027 and 2028         900 million
Surface Deformation and Change. NISAR launch 2024 (was 2021) ; Five finalists down select 2025

General issues mentioned in public  presentations to the Midterm Review Committee

As already mentioned,  the budget was 
stressed by unanticipated costs.  This is 
partly responsible for the delay in launch 
schedule and increased mission costs:

1. Budget

2. Continuity (MC+ Landsat Next)

3. Innovation (Incubation, Explorer, Venture)

4. International partners

5. Commercial resources

Four Explorer mission to Step 1; selection anticipated Q3 FY24 to eventual down seleted to 2 launched missions
Launch 2929 and 2031



STV considerations for the next Decadal Survey (and our Midterm Review)

1. How will the pace (and continuance) of the Explorer mission launches 
impact arriving at an equivalence of an STV “Designated Observable (DO)”?

2. Cost: “flagship”? 
Is there a possibility that a successful STV DO could become a “continuity” 
mission?  Can one mission meet the goals of your five self-defined STV 
fields? 

3. The DS emphasized international partnerships to reduce DO mission costs. 
Are there specific collaborations/coordination with other space agencies that 
can be identified?   

4. As always, and discussed in the STV 2021 report, what is anticipated to be 
useful capabilities in the commercial sector?  



Could we get data like this for the planet (please)?


